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(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a magnetic core member of 
tag for RFID that can be used for an article composed of a metal, 
can be reduced in protruding amount from the article, and can fully 
exhibit its function, even after the member is exposed to a high 
temperature. 

SOLUTION: This magnetic core member of a tag for RFID is 
constituted, by laminating a plurality of soft magnetic amorphous foil 
12a or a metal foil upon another, with insulating layers 13 in 
between. The insulating layers 1 3 are made of a heat-resistant resin 
or heat-resistant inorganic material. An antenna 21 is provided with 
the magnetic core member 11, a coil 16 composed of a heat- 
resistant covered conductor wound around the member 11, and a 
heat-resistant film 14, interposed between the member 11 and coil 
16 in a state where the film 14 covers the contact sections 
between the member 1 1 and coil 16. The heat-resistant film 14 is 
composed of a polyimide, polytetrafluoroethylene, phenol, or epoxy. 
The tag for RFID is provided with the antenna 21 and an IC chip 22, 
connected to both ends of the coil 16 of the antenna 21. 
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* NOTICES * * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] The magnetic core member characterized by said insulating layer (13) consisting of heat resistant resin or 
a heat-resistant inorganic material in the magnetic core member of the tag for RFID with which the laminating of the 
soft magnetism amorphous foil (12a) of two or more sheets or the metallic foil of two or more sheets was carried 
out through the insulating layer (13). 

[Claim 2] The antenna of the tag for RFID equipped with the heat-resistant film (14) which covered the part which 
the coil (16) which consists of a heat-resistant covering lead wire wound around the magnetic core member (11) 
indicated by claim 1 and said magnetic core member (11), and said coil (16) of said magnetic core member (11) 
touch, and was infixed between said magnetic core members (11) and said coils (16). 
[Claim 3] The antenna according to claim 2 with which a heat-resistant film (14) consists of polyimide, 
polytetrafluoroethylene, a phenol, or epoxy. 

[Claim 4] The tag for RFID equipped with IC chip (22) connected with the antenna (21) indicated by claim 2 or claim 
3 to the both ends of the coil (16) of said antenna (21). 

[Claim 5] The process which applies a heat-resistant-resin coating to the front face of the amorphous sheet (12) 
which has magnetism as adhesives, and is dried, The process which cuts the amorphous sheet (12) which has an 
insulating layer (13) on a front face by drying said adhesives, and produces the amorphous foil (12a) of the 
predetermined dimension of two or more sheets, The process which carries out the laminating of said amorphous foil 
(12a) of two or more sheets through said insulating layer (13), and forms a layered product (11), The process which 
molds said layered product (11) by heating under pressure, and pastes up mutually said amorphous foil (12a) of two 
or more sheets, The manufacture approach of the magnetic core member of the tag for RFID including the process 
which anneals the amorphous foil (12a) which constitutes said layered product (11) after interweaving by heating 
under pressure at the same time it molds said layered product (1 1) by heating under pressure. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the magnetic core member used for the tag which used the RFID 
(radio-frequency discernment: Radio Frequency Identification) technique, and the manufacture approach of that. 
Furthermore, it is related with the tag for RFID, and also its manufacture approach at the antenna list using the 
magnetic core member and it which are used for an usable tag at an elevated temperature in detail. 
[0002] 

[Description of the Prior Art] The tag equipped with the antenna coil which consists of a body of a coil wound 
spirally conventionally, and IC chip with which it connected with the body of a coil of this antenna coil electrically, 
and the information about the goods of an administration object was memorized is known. For example, if the 
example which uses this tag in a production process is given, this tag is beforehand attached in the components 
poured at the beginning [ of a production line ], that component stores that hysteresis in IC chip, whenever an 
assembly or processing is performed in a production line, and the management tool which manages the manufacture 
situation in those goods is known. However, when the goods of an administration object are formed with the metal, 
in order to avoid being influenced of metal goods with the conventional tag mentioned above, Where the spacer 
which thickness is 5-1 Omm and has electric insulation between a tag and goods is inserted, the tag needed to be 
fixed to goods, and since spacing of metal goods and antenna coil was large, there was fault antenna coil projects 
greatly from the goods of an administration object. For this reason, a possibility that antenna coil might contact a 
surrounding object was during conveyance of goods. 

[0003] In order to cancel this point, the RF-ID tag using the antenna into which the magnetic core member which 
consists of an amorphous foil which carried out the laminating to the frame of plastics around which the coil was 
wound through insulating materials, such as plastic film, was put is used. Since these antennas have a magnetic core 
member unlike the antenna coil which consists of a body of a coil wound spirally, the RF-ID tag using these 
antennas can make it possible to use in contact with metal goods, can make unnecessary the spacer needed 
conventionally, and can control the amount of protrusions from the goods of an antenna conventionally. On the 
other hand, when the goods assembled with a production line are accompanied by the painting process or the 
washing process, the tag attached in the goods from the beginning is also put to the desiccation process which 
carries out desiccation hardening of the coating painted at the elevated temperature after a painting process, and 
the desiccation process which volatilizes the penetrant remover at the elevated temperature after a washing 
process. At these desiccation processes, in order to usually carry out predetermined time neglect of the goods into 
a 1 50 degrees C - 250 degrees C ambient atmosphere, it is required that the function can fully be demonstrated 
about the tag attached in such goods even if it is a 150 degrees C - 250 degrees C elevated temperature, i.e., 
thermal resistance. 
[0004] 

[Problem(s) to be Solved by the Invention] However, the general thermal resistance of the plastic film which 
constitutes the general plastics which constitutes the frame for winding a coil, and an insulating material has the 
fault the magnetic core member which consists of an amorphous foil which carried out the laminating through the 
plastic film which is the frame and the insulating material of plastics since it was 150 degrees C or less does not 
have thermal resistance, either, a magnetic core member will deform and deteriorate if the tag which has the 
antenna which consists of these puts to a 150 degrees C - 250 degrees C elevated temperature and a tag can 
demonstrate the function. Moreover, with the antenna which put the magnetic core member into the frame of 
plastics around which the coil was wound, the tag itself will become thick by existence of the frame, and even if it 
makes unnecessary the spacer needed conventionally, there is also fault which cannot fully control the amount of 
protrusions from the goods of an antenna from before by existence of the frame. After being able to use the 
purpose of this invention for the goods which consist of a metal, and being able to make the amount of protrusions 
from goods small and putting it to an elevated temperature, it is to offer the magnetic core member which can fully 
demonstrate the function, and its manufacture approach. 
[0005] 

[Means for Solving the Problem] Invention concerning claim 1 is amelioration of the magnetic core member of the 
tag for RFID with which the laminating of soft magnetism amorphous foil 1 2a or the metallic foil of two or more 
sheets of two or more sheets was carried out through the insulating layer 13, as shown in drawing 1 - drawing 3 . 
The place where an insulating layer 1 3 consists of heat resistant resin or a heat-resistant inorganic material has the 
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characteristic configuration. In invention concerning this claim 1, since the laminating of amorphous foil 12a or a 
metallic foil without a possibility that it may be flexible and the magnetic core member 1 1 may be divided is carried 
out, that mechanical strength can be raised. 

[0006] Moreover, in the magnetic core member 1 1 of this invention, since a laminating is carried out where 
amorphous foil 12a or the metallic foil of two or more sheets is mutually insulated through an insulating layer 13, and 
it pastes up mutually, an eddy current cannot flow between [ each ] foils and it can respond to a hundreds of MHz 
RF. Moreover, since both [ of two or more sheets / amorphous foil 12a or both the metallic foils ] slipping is 
forbidden, the magnetic core member 11 will become rigidity and can do easy the activity which winds a coil 16 after 
that. Furthermore, since an insulating layer 13 consists of heat resistant resin or a heat-resistant inorganic material, 
even after being put to an elevated temperature, the magnetic core member which can fully demonstrate the 
function can be obtained. That is, before the tag used at a desiccation process is put in by the dryer, after being 
taken out from the dryer, information interchange is performed, and information interchange does not have a line 
crack in the interior of a dryer. Therefore, even if it cannot perform informational exchange in the reason of the 
permeability of a hot ingredient having changed and having deviated from the range of resonance frequency 
predetermined, this change is reversible, and if informational exchange is attained after the tag was taken out from 
the dryer and temperature has fallen, it will not interfere. 

[0007] Invention concerning claim 2 is the antenna of the tag for RFID equipped with the heat-resistant film 14 
which covered the part which the magnetic core member 1 1 indicated by claim 1, the coil 16 which consists of a 
heat-resistant covering lead wire wound around the magnetic core member 1 1, and the coil 16 of the magnetic core 
member 1 1 touch, and was infixed between the magnetic core member 1 1 and the coil 16, as shown in drawing^? and 
drawing 3 . In invention concerning this claim 2, by winding a heat-resistant covering lead wire around the magnetic 
core member 1 1, and forming a coil 16, it can function as an antenna 21 for tags, and a standard wave can be 
received certainly. Since this antenna 21 for tags covers the magnetic core member 1 1 with the heat-resistant film 
14 and winds a heat-resistant covering lead wire, it does not need the bobbin needed conventionally. For this 
reason, the both sides of weight and thickness can be made to mitigate as compared with the conventional antenna 
using a bobbin. Moreover, although ** of amorphous foil 1 2a is sharp, since the part which the coil 1 6 of the 
magnetic core member 11 which carried out the laminating of this amorphous foil 12a touches is covered with the 
heat-resistant film 14, the short circuit of the coil 16 which a coil 16 did not touch ** of sharp amorphous foil 12a 
directly, and was wound can be prevented effectively. 

[0008] Invention concerning claim 3 is invention concerning claim 2, and is an antenna with which the heat-resistant 
film 14 consists of polyimide, polytetrafluoroethylene (brand name: Teflon), a phenol, or epoxy. In invention 
concerning this claim 3, the thermal resistance of an antenna is fully securable. Invention concerning claim 4 is the 
tag for RFID equipped with the antenna 21 indicated* by claim 2 or claim 3 and the IC chip 22 connected to the both 
ends of the coil 16 of this antenna 21, as shown in drawing 4 and drawing 5 . In invention concerning this claim 4, 
since the antenna 21 which raised thermal resistance and a mechanical strength is used, the tag for RFID which an 
antenna 21 does not damage whether it is put to an elevated temperature, or it drops accidentally and an impact 
load acts can be obtained. 

[0009] The process which invention concerning claim 5 applies a heat-resistant-resin coating to the front face of 
the amorphous foil 12 which has magnetism as shown in drawing 1 as adhesives, and is dried, The process which 
cuts the amorphous foil 12 which has an insulating layer 13 on a front face by drying the adhesives, and produces 
amorphous foil 1 2a of the predetermined dimension of two or more sheets, The process which carries out the 
laminating of the amorphous foil of two or more sheets 12a through an insulating layer 13, and forms a layered 
product 1 1 , It is the manufacture approach of the magnetic core member of the tag for RFID including the process 
which molds the layered product 1 1 by heating under pressure, and pastes up mutually amorphous foil of two or 
more sheets 1 2a, and the process which anneals amorphous foil 1 2a which constitutes a layered product 1 1 after 
interweaving by heating under pressure at the same time it molds a layered product 1 1 by heating under pressure. In 
invention concerning this claim 5, since it cuts after forming an insulating layer 13 in the front face of the 
amorphous foil 12, and amorphous foil of two or more sheets 12a is produced, as compared with the case where an 
insulating layer 1 3 is formed in each of amorphous foil 1 2a of two or more sheets which was cut beforehand, 
formation of an insulating layer 13 becomes easy. Moreover, since amorphous foil 12a is annealed, annealing can 
remove the strain produced in case the amorphous foil 1 2 is cut, and the magnetic properties of amorphous foil 1 2a 
original can be recovered. Moreover, since annealing is performed where it carried out the laminating of the cut 
amorphous foil of two or more sheets 12a and a layered product 1 1 is obtained, breakage of amorphous foil 12a 
which constitutes the layered product can also be prevented. 
[0010] 

[Embodiment of the Invention] Next, the gestalt of operation of this invention is explained based on a drawing. As 
the magnetic core member 1 1 of this invention is used for the tag for RFID and shown in drawing 1 (d), it is the 
magnetic core member 11 to which the laminating of the amorphous foil 12a which has the magnetism of two or 
more sheets was carried out through the insulating layer 13, and an insulating layer 13 is characterized by consisting 
of heat resistant resin or a heat-resistant inorganic material. As amorphous foil 12a, high permeability materials, 
such as a cobalt system, an iron system, and a nickel system, are used. Here, amorphous ** Co, Fe, and nickel is 
included for aluminum, Mn, Zr, Nb, etc. to a total of 70 - 98% of the weight, including B, Si, and P a total of two to 
30% of the weight. 

[0011] The alloy which consists of Co-84 % of the weight, Fe-5.3 % of the weight Si-8.5 % of the weight, and B-2.2 % 
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of the weight as a concrete example of a cobalt system alloy, The alloy which consists of Co-84 % of the weight, 
Fe-3.3 % of the weight, B-1.3 % of the weight, P-9.8 % of the weight, and aluminum-1.6 % of the weight, The alloy 
which consists of Co-89 % of the weight, Fe-5.3 % of the weight, Si-2.3 % of the weight and B-3.4 % of the weight, 
The alloy which consists of Co-81.9 % of the weight, Fe-5.1 % of the weight, Si-10 % of the weight, and B-3 % of the 
weight, There are an alloy which consists of Co-80 % of the weight, Fe-10 % of the weight, Si-6 % of the weight, and 
B-4 % of the weight an alloy which consists of Co-78.8 % of the weight, Fe-5.1 % of the weight, Si-6 .1 % of the 
weight, B-4.7 % of the weight, and nickel-5.3 % of the weight. 

[0012] As a concrete example of an iron system alloy, there are an alloy which consists of Fe-95.4 % of the weight 
and B-4.6 % of the weight an alloy which consists of Fe-91.4 % of the weight, Si-5.9 % of the weight, and B-2.7 % of 
the weight As a concrete example of nickel system alloy, there is an alloy which consists of nickel-94.5 % of the 
weight and P-5.5 % of the weight as the heat resistant resin which forms an insulating layer 13 on the other hand — 
polyimide, epoxy, or the poly FENIRU sulfo — the ingredient which added reinforcement such as a glass fiber or a 
glass grain, is mentioned to the id or them. Moreover, as a heat-resistant inorganic material, inorganic substance 
fine particles, such as water glass, glass, and alumina system adhesives, are mentioned. 

[0013] Next, the manufacture approach of the magnetic core member of this tag for RFID is explained. As first 
shown in drawing 1 (a), the amorphous sheet 12 which has magnetism is prepared. And apply to the front face of 
this amorphous sheet 12 as adhesives the coating which consists of heat resistant resin, it is made to dry it, and an 
insulating layer 13 is made to form in the front face of the amorphous sheet 12. And as shown in drawing 1 (b), the 
amorphous sheet 12 which has an insulating layer 13 on a front face is cut, and amorphous foil 12a of the shape of a 
rectangle of two or more sheets is produced. In this case, as for amorphous foil of two or more sheets 1 2a, it is 
desirable that he is isomorphism Doshisha University mutually [ it is formed in the shape of a rectangle, respectively, 
and ]. Next, as shown in drawing 1 (c), the laminating of the amorphous foil of two or more sheets 12a is carried out 
through an insulating layer 13, and the shape of a square bar and the tabular layered product 1 1 are formed. 
[0014] Then, a layered product 11 is molded by heating under pressure, and amorphous foil of two or more sheets 
1 2a is pasted up mutually. If an example is given, when the heat resistant resin which forms an insulating layer 1 3 is 
polyimide, it is desirable that it is within the limits whenever [ stoving temperature / whose ] is 320 degrees C - 350 
degrees C, and a pressure is within the limits of 1.5MPa-5MPa. moreover, within the limits whenever [ stoving 
temperature / whose ] is 130 degrees C - 15Q degrees C when heat resistant resin is epoxy — it is — a pressure - 
- within the limits of 2MPa-5MPa, and the poly FENIRU sulfo — when it is the id, it is desirable that it is within the 
limits whenever [ stoving temperature / whose ] is 250 degrees C - 280 degrees C, and a pressure is within the 
limits of 2MPa-5MPa. 

[0015] Then, the magnetic core member 1 1 of this invention which anneals amorphous foil 12a which constitutes a 
layered product 1 1 , and consists of a layered product after interweaving by heating under pressure is obtained at 
the same time it molds this layered product 1 1 by heating under pressure. Here, amorphous foil 12a will be annealed 
at the same time annealing of amorphous foil 12a molds a layered product 11 by heating under pressure when 
interweaving by heating under pressure is performed within the limits of this in a layered product 1 1 since to come 
out in the range of 250 degrees C - 450 degrees C is needed. It is desirable to heat a layered product 1 1 at 350 
degrees C - 450 degrees C, and to, anneal each amorphous foil 1 2a after interweaving by heating under pressure, on 
the other hand, when interweaving of a layered product 1 1 by heating under pressure is less than 250 degrees C. 
[0016] Thus, in the magnetic core member 1 1 of the constituted antenna for tags, since it forms by the layered 
product which carried out the laminating of the amorphous foil 12a without a possibility that it may be flexible and 
the magnetic core member 1 1 may be divided, the mechanical strength can be raised. Moreover, since a laminating 
is carried out where amorphous foil of two or more sheets 12a is mutually insulated through an insulating layer 13, 
and it pastes up mutually, an eddy current cannot flow between each amorphous foil, and it can respond to a 
hundreds of MHz RF. Furthermore, since amorphous foil 12a mutual slipping of two or more sheets is forbidden, the 
magnetic core member 1 1 will become rigidity and can do easy the activity which winds a coil 1 6 after that. 
[0017] On the other hand, if the amorphous sheet 12 is cut in order to prepare two or more amorphous foil 12a, the 
strain resulting from that cutting remains in each amorphous foil 1 2a, and although the magnetic property in each of 
amorphous foil 12a of two or more sheets deteriorates, since it anneals amorphous foil 12a by the manufacture 
approach of this invention, it can remove this strain by annealing and can recover the magnetic properties of 
amorphous foil 1 2a original. 

[0018] Moreover, although the property will be recovered if amorphous foil 12a is annealed Although a possibility 
that the amorphous foil 12a may be damaged is during a subsequent laminating activity when the amorphous foil 12a 
simple substance before the amorphous foil 1 2a's itself becoming weak and carrying out a laminating on the other 
hand is annealed Since annealing is performed where it carried out the laminating of the cut amorphous foil of two 
or more sheets 1 2a by the manufacture approach of this invention and a layered product 1 1 is obtained While 
acquiring the magnetic properties which are made to recover the magnetic properties of amorphous foil 12a, and a 
layered product 11 needs, breakage of amorphous foil 12a which constitutes the layered product 11 can be 
prevented. 

[0019] Next, the antenna of the tag for RFID of this invention using the magnetic core member mentioned above is 
explained. As shown in drawing 2 and drawing 3 , the antenna 21 of this invention is equipped with the heat- 
resistant film 14 which covered the part which the magnetic core member 1 1 mentioned above, the coil 16 which 
consists of a heat-resistant covering lead wire wound around this magnetic core member 11, and the coil 16 of the 
magnetic core member 11 touch, and was infixed between the magnetic core member 11 and the coil 16. Twisting 
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the insulating tape which covering by the heat-resistant film 14 has adhesives in the front face of a layered product 
1 1 at one side, and has thermal resistance, and considering as the heat-resistant film 14 is mentioned. Here, the 
tape which consists of polyimide, polytetrafluoroethylene (brand name: Teflon), a phenol, or epoxy as an insulating 
tape which has thermal resistance is mentioned. On the other hand, as a heat-resistant covering lead wire which 
forms a coil 16, the copper wire covered with heat resistant resin, such as polyimide, is mentioned, and when the 
axis of this magnetic core member 1 1 is spirally wound for this heat-resistant covering lead wire by the magnetic 
core member 1 1 as a core through the heat-resistant film 14, a coil 1 6 is obtained. 

[0020] Thus, with the antenna 21 of the constituted tag for RFID, since the direct coil 16 is wound around the 
magnetic core member 1 1 through the heat-resistant film 14, the bobbin needed conventionally is not needed. For 
this reason, the both sides of weight and thickness can be made to mitigate as compared with the conventional 
antenna using a bobbin. In this case, although ** of amorphous foil 12a is sharp, since the part around which the coil 
1 6 of the magnetic core member 1 1 which consists of a layered product which carried out the laminating of this 
amorphous foil 12a is wound is covered with the heat-resistant film 14, it can prevent effectively the short circuit of 
the coil 1 6 which a coil 1 6 did not touch ** of sharp amorphous foil 1 2a directly, and was wound. 
[0021] Next the tag for RFID of this invention using the antenna mentioned above is explained. As shown in drawing 
4 and drawing 5 , the tag 20 for RFID in the gestalt of this operation is equipped with the antenna 21 mentioned 
above and the IC chip 22 connected to the both ends of the coil 16 of said antenna 21. Connection of a coil 16 and 
the IC chip 22 is connected using the so-called low tin solder or silver alloy solder. Here, as low tin solder, 5%Sn 
solder whose 10%Sn solder and melting point whose melting point is 268 degrees C - 301 degrees C are 300 degrees 
C - 314 degrees C is mentioned, and 5%Ag-Pb solder whose 2.5%Ag-Pb solder and melting point whose melting point 
is 304 degrees C - 370 degrees C are 304 degrees C - 370 degrees C is mentioned as silver alloy solder. 
[0022] In addition, the signs 23 and 24 of drawing 1 and drawing_2 are the cases where the antenna 21 for tags and 
the IC chip 22 are held, and this case has the case body 23 which the coil 16 and the IC chip 22 pasted up, and the 
lid 24 attached in the case body 23 so that a tag 20 might be covered, these cases 23 and 24 — polyimide, epoxy, 
and the poly FENIRU sulfo — it is formed by the id or heat-resistant plastics like a phenol. Moreover, a sign 26 is 
the electric conduction plate 26 formed with the conductive ingredient infixed between clamp— face 27a of the goods 
27 with which the magnetic core member 1 1 is attached, and the magnetic core member 1 1 , this electric conduction 
plate 26 has the function which carries out electromagnetic shielding of the antenna 21 for tags from the goods 27 
made from a steel plate, and this electric conduction plate 26 is formed of copper or aluminum. The electric 
conduction plate 26 is formed in abbreviation identitas somewhat more greatly than the case body 23, and it is [ the 
specific resistance ] preferably desirable that it is 1.59x10-6 - 3x10-6 ohm-cm 1.59x10-6 to 8x10 to 6 ohm-cm. 
Moreover, the thickness of the electric conduction plate 26 is 0.05-0.5mm preferably 0.008-3mm. 
[0023] The IC chip 22 has memory 22a with which connect with power circuit 22b, (radio frequency RF) circuit 22c, 
22d of modulation circuits and demodulator circuit 22e, CPU22f, and this CPU22f, and the information on a proper is 
remembered to be by goods 27, as shown in drawing 6 . Power circuit 22b builds in a capacitor (not shown), and this 
capacitor forms a resonance circuit with the antenna 21 for tags. When the antenna 21 for tags receives the electric 
wave (frequency in which the above-mentioned resonance circuit resonates) of a specific frequency to this 
capacitor, the power produced in that mutual induction effect is charged. Power circuit 22b rectifies and stabilizes 
this power, supplies it to CPU22f, and activates the IC chip 22. While memory 22a performs read-out of the data 
memorized according to the read-out command by the data communication of the electric wave from the computer 
30 later mentioned under control of CPU22f including ROM (read only memory), RAM (ramdom-access memory), and 
EEPROM (electrically erasable programmable read only memory), the writing of data is performed according to the 
write-in command from a computer 30. 

[0024] Thus, the busy condition of the constituted tag for RFID is explained. As shown in drawing 6 , the tag 20 for 
RFID in the gestalt of this operation is constituted possible [ a computer 30 and transmission and reception ], and 
the information on a proper is memorized by goods 27 at memory 22a of the IC chip 22. It has the processing 
section 32 which make send an electric wave from the transceiver antenna 31 which is constituted so that 
additional information may be written in read-out and the IC chip 22, and carries out the mutual induction effect of 
the information the computer 30 was remembered to be by the above-mentioned IC chip 22 on the other hand to 
the antenna 21 for tags, and the transceiver antenna 31, and processes the carrier beam electric wave of the 
transceiver antenna 31, and the display 33 which display the information memorized by the IC chip 22. The 
transceiver antenna 31 transmits an electric wave to the antenna 21 for tags, and ability ready for receiving 
constitutes the electric wave from the antenna 21 for tags. Moreover, the processing section 32 has memory 32f 
which memorizes the information which connected with the transceiver antenna 31, connected with power circuit 
32a which builds in a dc-battery, (radio frequency RF) circuit 32b t modulation circuit 32c, 32d of demodulator 
circuits and CPU32e, and this CPU32e, and was read in the IC chip 22. Moreover, 32g of input sections is connected 
to CPU32f of the processing section 32, and the additional information inputted by 32g of this input section is 
constituted by the IC chip 22 possible [ writing ]. 

[0025] The information on a proper (production process etc.) is transmitted to goods 27 by the electric wave of a 
specific frequency towards the antenna 21 for tags from the transceiver antenna 31 of a computer 30. The 
information on goods 27 proper is emitted from a computer 30 as a digital signal made binary. It is emitted from the 
signal generator which is not illustrated and becomes irregular by modulation circuit 32c, and in RF circuit 32b, a 
digital signal amplifies this modulated signal and transmits it from the transceiver antenna 31. ASK (amplitude 
modulation), FSK (frequency modulation), or PSK (phase modulation) is mentioned to this modulation. The electric 
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wave transmitted from the computer 30 is received by the antenna 21 for tags, and the power produced to the 
capacitor of power circuit 22b by this reception in the mutual induction effect of the transceiver antenna 31 and the 
antenna 21 for tags is charged. Consequently, power circuit 22b rectifies and stabilizes power, supplies it to CPU22f, 
and activates the IC chip 22. Subsequently, in RF circuit 22c of the IC chip 22, incorporate only a signal required for 
a recovery, the digital signal of the information on goods 27 proper is made to reproduce by demodulator circuit 22e, 
and this digital signal is written in memory 22a by CPU22f. 

[0026] Subsequently, if it passes to ( drawing 4 and drawing 5 ), and a production line 34 after fixing the above- 
mentioned tag 20 to attachment section 27a of goods 27, the information memorized by the IC chip 22 of the 
above-mentioned tag 20 by computer 30 of a production line 34 will be read. The question signal of the digital signal 
specifically made binary towards the antenna 21 for tags from the transceiver antenna 31 of a computer 30 is 
transmitted by the electric wave of a specific frequency. The digital signal emitted from a computer 30 receives a 
modulation by modulation circuit 32c, amplifies this modulated signal by RF circuit 32b, and is transmitted from the 
transceiver antenna 31. The electric wave of the transmitted question signal is received by the antenna 21 for tags, 
and power is charged by the capacitor of power circuit 22b by this reception. Power circuit 22b supplies power to 
CPU22f, activates the IC chip 22, and makes the question signal of the original digital signal reproduce by 
demodulator circuit 22e through RF circuit 22c. CPU22f transmits the information on that goods 27 proper 
memorized by memory 22a based on this question signal. Transmission of this information modulates the data signal 
made binary at 22d of modulation circuits of the IC chip 22, and is performed by amplifying by RF circuit 22c and 
sending out from the antenna 21 for tags. The transceiver antenna 31 of a computer 30 receives the transmitted 
data, and the processing section 32 displays the information on goods 27 proper from a tag 20 on a display 33. 
[0027] Based on the information on the goods 27 proper, the goods 27 are painted by the predetermined color, and 
it carries in to an electric furnace after that, and dries. At this time, although it becomes an about 200-degree C 
elevated temperature with goods 27, since the magnetic core member 1 1 and cases 21 and 22 are formed by heat- 
resistant plastics, these members do not soften a tag 20. Consequently, since the property of the antenna 21 for 
tags does not change, the information on goods 27 proper memorized by the IC chip 22 of a tag 20 using the 
computer 30 can be read, or additional information can be written in the IC chip 22 of a tag 20. 
[0028] In addition, although the gestalt of operation mentioned above showed the example in which the electric 
conduction plate 26 formed with the conductive ingredient between clamp-face 16a of the goods 27 with which the 
magnetic core member 1 1 is attached, and the magnetic core member 1 1 was made to infix, when goods are non- 
conductive, or when attaching a tag 20 in the non-conductive part of goods, a tag 20 may be directly attached in 
the non-conductive part, without making the electric conduction plate 26 mentioned above infix. Moreover, although 
the plate-like magnetic core member 1 1 was expressed with drawing 2 in the gestalt of operation mentioned above, 
the magnetic core member 1 1 may consist of a layered product formed in the shape of a square bar by carrying out 
two or more sheet laminating of the rectangle-like amorphous foil 12a of isomorphism Doshisha University 
[0029] 

[Example] Next, the example of this invention is explained in detail with the example of a comparison. 
The magnetic core member 1 1 as shown in <example 1> drawing 1 was manufactured. That is, the front face of the 
amorphous sheet 12 (aramid chemical company make; trade name "METGLAS2605S") with a thickness of 25 
micrometers was made to apply and dry the coating made to melt an epoxy resin in an acetone, and the insulating 
layer 13 was formed in the front face of the amorphous sheet 12. The amorphous sheet 12 was cut after that, and 
24 amorphous foil 12a of the shape of a rectangle whose width of face is 7mm whose die length is 1 10mm was 
prepared. Next, the laminating of the amorphous foil of 24 sheets 12a was carried out through the insulating layer 
13, and the tabular layered product 1 1 was formed. Then, the pressure of 3MPa(s) was applied to the layered 
product 1 1 , it heated for 30 minutes at 1 50 degrees C by the condition, amorphous foil of two or more sheets 1 2a 
was pasted up mutually, and each amorphous foil 12a which constitutes a layered product 1 1 was made to anneal by 
heating at 260 degrees C continuously for 2 hours after that Thus, the magnetic core member of the tag for RFID 
was obtained. 

[0030] As shown in drawing 2 after that, the part which the coil 16 of the magnetic core member 1 1 which consists 
of this layered product touches was covered. That is, the polyimide film with a width of face of 60mm which has the 
adhesives which become a front face from silicon was wound twice around the magnetic core member 11. A heat- 
resistant covering lead wire with a diameter of 0.1mm was wound 450 times through the heat-resistant film 14 which 
consists of this polyimide film after that and the antenna 21 for tags was obtained. And the with a die-length width- 
of-face thickness [ of 120mm / 0.1mm thickness of 10mm ] aluminum plate has been arranged into the part which 
touches the goods of this antenna 21 for tags. This antenna 21 for tags was made into the example 1. 
[0031] The same amorphous sheet as the example 1 with a <example 1 of comparison> thickness of 25 micrometers 
was cut without forming an insulating layer, and 24 amorphous foils of the shape of a rectangle whose width of face 
is 7mm whose die length is 1 10mm were prepared. Next, the laminating of the amorphous foil of 24 sheets was 
carried out and the tabular layered product was formed. Then, the polyimide film with a same width of face [ as the 
example 1 which has the adhesives which become a front face from silicon ] of 60mm was wound twice around the 
layered product Each amorphous foil which constitutes a layered product 1 1 from the condition by heating at 260 
degrees C for 2 hours was made to anneal. Thus, the magnetic core member of the tag for RFID was obtained. A 
heat-resistant covering lead wire with a diameter of 0.1mm was wound 450 times through the polyimide film wound 
around this layered product after that, and the antenna for tags was obtained. Furthermore, the same aluminum 
plate as the with a die-length width-of-face thickness [ of 120mm / 0.1mm thickness of 10mm ] example 1 has 
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been arranged into the part which touches the goods of this antenna for tags. This antenna for tags was made into 
the example 1 of a comparison. 

[0032] The front face of the same amorphous sheet as the example 1 with a <example 2 of comparison> thickness 
of 25 micrometers was made to apply and dry the coating made to melt an epoxy resin in an acetone, and the 
insulating layer was formed, in the front face of an amorphous sheet The amorphous sheet was cut after that and 24 
amorphous foils of the shape of a rectangle whose width of face is 7mm whose die length is 1 10mm were prepared. 
Next, the laminating of the amorphous foil of 24 sheets was carried out through the insulating layer, and the tabular 
layered product was formed. Then, the pressure of 3MPa(s) was applied to the layered product, it heated for 30 
minutes at 150 degrees C by the condition, the amorphous foil of two or more sheets was pasted up mutually, and 
each amorphous foil which constitutes a layered product was made to anneal by heating at 260 degrees C 
continuously for 2 hours after that. Thus, the magnetic core member of the tag for RFID was obtained. Then, a 
heat-resistant covering lead wire with a diameter of 0.1mm was directly wound around the magnetic core member 
450 times, and the antenna for tags was obtained. And the with a die-length width-o^-face thickness [ of 120mm / 
0.1mm thickness of 10mm ] aluminum plate has been arranged into the part which touches the goods of this antenna 
for tags. This antenna for tags was made into the example 1 of a comparison. 

[0033] The same amorphous sheet as the example 1 with a ^example 3 of comparison> thickness of 25 micrometers 
was cut without forming an insulating layer, and 24 amorphous foils of the shape of a rectangle whose width of face 
is 7mm whose die length is 1 10mm were prepared. Next, it was made to anneal, respectively by heating the 
amorphous foil of 24 sheets at 260 degrees C for 2 hours. Apply to the front face of the amorphous foil of 24 sheets 
the coating made to melt vinylchloride resin in an acetone, respectively, it was made to dry it after that, and the 
insulating layer was formed in the front face of the amorphous foil of 24 sheets, respectively. Next, the laminating of 
the amorphous foil of 24 sheets was carried out through the insulating layer, and the tabular layered product was 
formed. Then, the pressure of 3MPa(s) was applied to the layered product, it heated for 10 minutes at 90 degrees C 
by the condition, the amorphous foil of two or more sheets was pasted up mutually, and the magnetic core member 
of the tag for RFID was obtained. Then, the vinyl chloride with a width of face of 60mm which has the adhesives 
which become the front face of this magnetic core member from silicon was wound twice around the magnetic core 
member. A heat-resistant covering lead wire with a diameter of 0.1mm was wound 450 times through this vinyl 
chloride after that, and the antenna for tags was obtained. And the same aluminum plate as the with a die-length 
width-of-face thickness [ of 120mm / 0.1mm thickness of 10mm ] example 1 has been arranged into the part which 
touches the goods of this antenna for tags. This antenna for tags was made into the example 3 of a comparison. 
[0034] The front face of the same amorphous sheet as the example 1 with a <example 4 of comparison> thickness 
of 25 micrometers was made to apply and dry the coating made to melt an epoxy resin in an acetone, and the 
insulating layer was formed in. the front face of an amorphous sheet. The amorphous sheet was cut after that and 24 
amorphous foils of the shape of a rectangle whose width of face is 7mm whose die length is 110mm were prepared. 
Next, the laminating of the amorphous foil of 24 sheets was carried out through the insulating layer, and the tabular 
layered product was formed. Then, the pressure of 3MPa(s) was applied to the layered product, it heated for 30. 
minutes at 150 degrees C by the condition, the amorphous foil of two or more sheets was pasted up mutually, and 
each amorphous foil which constitutes a layered product was made to anneal by heating at 260 degrees C 
continuously for 2 hours after that. Thus, the magnetic core member of the tag for RFID was obtained. The coil 
which wound a heat-resistant covering lead wire with a diameter of 0.1mm around the frame as shown in drawing 7 
which consists of an epoxy resin on the other hand 450 times was prepared. And the magnetic core member was 
inserted in this frame, and the antenna for tags was obtained. And the same aluminum plate as the with a die-length 
width-of-face thickness [ of 120mm / 0.1mm thickness of 10mm ] example 1 has been arranged into the part which 
touches the goods of this antenna for tags. This antenna for tags was made into the example 4 of a comparison. The 
existence of the existence of the film infixed between the existence of the insulating layer in the example 1 and the 
examples 1-4 of a comparison which were mentioned above and the quality of the material, the magnetic core 
member, and the coil and the quality of the material, and a frame, and its quality of the material are shown in Table 
1. 

[0035] The dimension in the antenna for tags of the example 1 and the examples 1-4 of a comparison of the 
predetermined frequency region shown in the Comparative study> table 1 was measured with slide calipers, and the 
weight was measured with the weigher. Then, L value and Q value in those 1 25kHz were measured by impedance 
analyzer 4395A (the Hugh Red Packard make). IC chip was connected to these antennas after that, and it 
considered as the RF-ID tag, and investigated whether exchange of the computer 30 and information which are 
shown in drawing 5 would be performed normally. And after heating those tags at 220 degrees C for 30 minutes, it 
was made to cool to a room temperature, and it investigated whether informational exchange would be performed 
normally after that. The result is shown in Table 1. 
[0036] 
[Table 1] 
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[0037] It turns out that the tag using the antenna of an example 1 is operating normally before heating and after 
heating so that clearly from the result of the <evaluation> table 1. It turns out that operating normally before heating 
and after heating on the other hand if it is in the tag using the antenna of the example 1 of a comparison - the 
example 4 of a comparison is only the tag which used the antenna of the example 4 of a comparison. The tag using 
the antenna of the example 1 of a comparison is not operating normally in the both sides before heating and after 
heating. It is thought that it originates in this showing the value with it, and since the eddy current arose between 
amorphous foils since the insulation between amorphous foils was not secured, and loss arose, the fall of this Q 
value is considered. [ the remarkable Q value of the antenna used for this tag and ] [ low ] 

[0038] The antenna of the example 2 of a comparison has produced short-circuit of a coil. Since this short-circuit 
arose, the tag using this antenna is not operating normally in the both sides before heating and after heating. It is 
thought that this short phenomenon originates in the clothing of the covering lead wire wound around the magnetic 
core member by sharp ** of the amorphous foil which forms a magnetic core member having been torn. Although 
the tag using the antenna of the example 3 of a comparison is operating normally before heating, it has stopped 
operating normally after heating. Since the insulation between amorphous foils which constitutes the magnetic core 
member of the antenna used for this tag is made by vinyl chloride, that vinyl chloride deteriorates with the heat at 
the time of heating, and this is considered to be because for the insulation between amorphous foils to no longer be 
secured. The tag using the antenna of the example 4 of a comparison is operating normally in the both sides before 
heating and after heating. However, the thickness of the antenna of the example 4 of a comparison is twice [ more 
than ] the thickness of the antenna in an example 1 so that clearly from Table 1. This is considered to originate in 
having the frame for the antenna of the example 4 of a comparison winding covering lead wire 
[0039] 

[Effect of the Invention] Since it forms by the layered product which carried out the laminating of the amorphous 
foil without a possibility that it may be flexible and a magnetic core member may be divided according to this 
invention as stated above, the mechanical strength can be raised. Moreover, since laminating adhesion is carried out 
where the amorphous foil of two or more sheets or a metallic foil is mutually insulated through an insulating layer, an 
eddy current cannot flow between [ each ] foils and it can respond to a hundreds of MHz RF. Moreover, since an 
insulating layer consists of heat resistant resin or a heat-resistant inorganic material, even after being put to an 
elevated temperature, the function can fully be demonstrated. Furthermore, since the amorphous foil of two or more 
sheets or a metallic foil is pasted up mutually, and foil mutual slipping is forbidden, a magnetic core member will 
become rigidity and can do a subsequent coil activity easily. 

[0040] In this case, if formation of an insulating layer becomes easy and anneals an amorphous foil as compared with 
the case where an insulating layer will be formed in each of the amorphous foil of two or more sheets cut 
beforehand if it cuts after forming an insulating layer in the front face of an amorphous sheet, and the amorphous 
foil of two or more sheets is produced, the strain produced in case an amorphous sheet is cut can be removed, and 
the magnetic properties of amorphous foil original can be recovered. Moreover, if annealing is performed where it 
carried out the laminating of the cut amorphous foil of two or more sheets and a layered product is obtained, 
breakage of the amorphous foil which may be produced in case the laminating of the amorphous foil is carried out 
can also be prevented. 

[0041] Moreover, the antenna of the tag for RFID which covered with the heat-resistant film the part which the coil 
of this magnetic core member and a magnetic core member touches does not need the bobbin needed 
conventionally. For this reason, the both sides of weight and thickness can be made to mitigate as compared with 
the conventional antenna using a bobbin. Moreover, although ** of an amorphous foil is sharp, since the part around 
which a coil is wound is covered with a heat-resistant film, it can prevent effectively the short circuit of the coil 
which a coil did not touch ** of a sharp amorphous foil directly, and was wound. And with the tag for RFID equipped 
with this antenna and IC chip connected to the both ends of the coil of this antenna, since the antenna which raised 
thermal resistance and a mechanical strength is used, even if it drops accidentally and an impact load acts, an 
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a fc»#U SSW7^7 7^Sl 2 tKDZtl^tl 
7^77^Sl2a«ffit5^ r.<DtM^«r*S 

[0 0 18] T^fryyys% \ 2 aSr««i-5fc 

*o4*ttttl§Mtt-rsas, ftXT^efryrxmi 2 

a&m*tia<ft9. mm-tZSXwl<DT*rfryT*ffil 2 
a*#Sr*«t8i, Z<D'ik<Dmmftm*\C*<DT*fr 

yr^fgi 2 aaqsarr sa*t*as>6*. *#w<o»jft 

*^r^«l 2 a<D^M4#tt^rlHl«$^:ra[S*l 1 
*s*Wfci-««««t*r»*fcfct>K:. 1 1 

^M57^7 7^Il 2 aO^iB^gSlb-TSr 

[0 0 19] **c±3«LfcafcB8f«"Srffiv>fc*5SK(DR 

f i vm*?<DT>' c ri'&mmirz> 0 m2Rrjms\c?jk 

**6ft*=i>fyH 6 fc, fifcSSSWl 1 (Dn^ffrl 
t^^«IttKSS»i l t^^frl ecomizfr 
misfrtcWi?&&yjfrJ*i 4b&ffiJlZ>o W&m?4fr 
A l 4 \z£ 9(B# 1 1 O^ffiKJi'SlegMi*!! 

tt^ttSKfetf-yi UTtt*y-Y$ h\ ^y7 hy 
yfr*u^ui^ (ffim& iTyvis) > 7xy^x 
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1 \z s ioatBHSW l 1 otttttrf'bi: LTMUttfcU:# 
[00 2 0] CCOct 5lC«fiKSnfcRF I Dffl^^T 

1 lUHHS=>f/n 6Sr*ISI"rsoT, «3fc&3Si:$ft 

ftr^e/^r ^fBi 2 a^ticn^/wi 6 asttgastia 
[0 0 2 1] »(CJ:^UfcTV'7 t ^-«rfflV^2|s:%W(^R 

FiDfl^mnts. H4atfH5ic*i-±5i^ 

fcT>"r*?-2 1 mTlBT^X^-2 1W^;H 6 <Effi 

LTH, HjR*S2 6 8^—3 0 ltOl 0%Sntt^ 
JKWK^LJW 3 0 0 3 14t©5%Sn »A/*»**tf 
^g-&tt/u*l£ Ltfi, 18^3 0 4^-3 7 0 
^2. 5%Ag-P b WtA/«XtWttjSdS 3 0 4<C— 3 
7 0t)©5%Ag-Pb F2A/££*4tf7&*L£. 
[0 0 2 2] #:3o. m lRXfm 2^f 2 3&tf2 4 ft 
^^17^2 0^y^2 2SrJR^-rS^— 

»«IShfc^*#2 3t, *^2 0£rS5<fc5K 

^r^*f|C2 3fc««.SixfcJl2 4 ktttfi. 

-^2 3, 2 4(i^y-Y ^ h\ atstf*^ sKP 7x=- 

#Rfrm6>*L5«fi2 7(D5l^®2 7 a 1 1 

2 :<z)«a«2 6^^7yft2l«:fl 

2 6 2 3 «fc «9 -HI B *t < XW»W— Jc» 

«t©B*«a:W:l- 5 9X10 _6 -8X10" 6 
Q-cnu j?*b<«l. 59X10" 6 -3X10" 6 Q 

0. 0 0 8 — 3 mm, £r*L<IS0. 05 — 0. 5 mm 

[0 0 2 3] I C^y-fZ 2}*m6\C7jk-rXofc x 



EBS2 2bt, «8SU§&» (RF) 08 2 2 ct, £■ 
[U8 2 2 d t. aSBlHlK2 2et, CPU2 2 f r. 
COCPU22f lC^$n^la D n 2 7 K:@*r<Z>ti!tf8a S fEli 

SjxS^^ey 2 2 a tSr^-TSo «KiaK2 2btt3^ 
ViHctt^JBT^-J-2 1 d349£0JSK9c<z>4ttt (Jt 

swsMPffl^c««A***sixs. maiiH3K2 2b 

H:iO«ASrSEStUS5SftbTCPU2 2 f iCflW&U 

1 C^-^^2 2 SrfStttei-So ^ : ey22a«ROM 
(read only memory) % RAM (ramdora-access memor 

y) ^t/EEPROM (electrically erasable program 
mable read only memory) Srg"^ CPU 2 2 f (DViffi 

oTraJdsfaa^tTa— * 3 o^boiiof- 

ttlL£r?T5 t £ tic, =i^tr^— *3 oa^oSFiz^^ 

[0 0 2 4] C<D£ 5l-«J*£;h,*:RF I Vm*i?<D®; 

tC&tfSRF I D>S^^2 Oft, ^yt 4 a^3 0^ 
S<tRrtE^«fi8§tt, ICfy7 P 22W^y22atC 
r4*fi2 7»cH*OflMR36S|B«SixS. =*^~ 
— * 3 OWLhRl C<?>yy>2 2*C|B«Snfcfflf*S:Ra 
b^o I c^y :/2 2 fcifianflMRSr»atrJ: 5 
*u ^^7yft2 1 tftSft*fP«+«ass«r^ 

rt3u, ^fi7yrt3 1 a* 

oSgf|7yrt3 l^ltfctft5:^lt5Ma5 3 
2£, I C^s/^2 2teBfBS*tfcfl|f«t*3Si-a*3p 
«3 3Sr*-rs. assmr^-j-s 1 n^^ryrt 

2 \ \cms.^mm^^<D^^mri^r^2 1^6© 

3 2 a ftNUH&ft (RF) 083 2bk, ^P(el8 
32ct, ttn@K3 2d£, CPU32eir, ^ COC 
PU3 2 e^SSBESttl C3-v7 2 2^fettBto*:«f« 
^IStii-e^^y 3 2 f ££*-r£o ^fc^3g$|5 3 20 
CPU 3 2 f lcr±A:fr*&3 2 gjftS»3KStt. :©AA« 
3 2 gtciDA^^ixfci&DD^^I C^yzf2 2 teg 

[0025] 3^tr=L— ^ 3 oo^sftr^^-s i^^ 
b^^fflr^^2 i icrtj«-c«*2 7\cmm<omn 

n p a 2 7H*o««r±2«tsixfc7 ff ^#/u«*fc ut=» 

U*v^»*3B*«3&*6>5Mrbn*WiII63 2 c*T?^8B§ 
tl, RFEHS3 2b"Cttr^SE»IUfcflr*«rit«L,-ca 
Sfl7yrt3i^P)Mno ^^S!SlcfiWtBA 
SK (SttXH) x F S K (ASEfHcXm) XfiPSK 
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ztitcmmz? smri/zr-r2 i^mzn, ccdsii 
-rz 1 t^jar^^ l^sK^-e^csi 

;*jWE«$ix5o S3SIUS&2 2 bte«#£r!E 

*U*SYbU"C, CPU2 2 flcMU 
2£f&1Mrf-£o RV^ICf 5 'y2 2©RF0B2 2 
cT?tt(B»KCjK«ft«#<D*S:*a*, a«lHlK2 2e 

PU2 2 f |C± t) CO^S^/MM-fc**!) 2 2a tC# 

[0 0 2 6] #:V>-C_hl2* ^20 2 7 0>3M+SfB 2 

7afcB«bfc*fc (H4at/EB5) , SIj§^V3 4 

/i^*o«Wflr*t«3e«*»«>WI[|c: J: OMtSo 
a^fcT:*— ^3 0*»b«* 6ft*9*^ /uflr-»Ht, XM 
|bW3 2 c-C^fS«rSft, RFI3K3 2 b-CroXWIL 

26flr**LfcKMflr*o««tt#^fflr>"7 i ^2 n^f 

Six, :ogfH:J: «9mailHlK2 2 b^ayfyfict 
XtmMZtiZo WM^2 2 b|j:i^l:CPU2 2 f 
IdflW&U ICfy^2 2*rffittftU RF0K2 2c 
^ttgp[HlK2 2 e T?5E^$**/HI»^*ra«* 
SrSSS^rSo C PU 2 2 f tt£<0jtlffl«-S4cX<HM: 

* y 2 2 a fcffitt£jh,TV*fc*0«i& 2 7 H^Off 

Sri C^y-fZ 2<D®mM&2 2 dTHBBU RFIhISS 
2 2ct*(®U^^7>'rt2 l^^Wt^r^: 
fciOfrfrft*. ^fs^Hfc^-^fi^^tf^-^3 0 
3 1 U &3lgB 32^^20 

b*b<DSh& 2 7 H*0««Sr**« 3 3 lc3c^T5o 
[00 2 7] ^r<D»i& 2 7 B*OfiMSK:X^V^T-t<Z>* 

fi2 7*FfftO&-Cft»U -t^^a^tcjsAb-c 

S£Jft"t*£o ^Oit^^20tt«fl27ttt>lC200 
l, 2 2dSBjRHt^7^^-y^|j:<t5JKfifc*nTv^syt 

* 3 0im^X*?2 0<D I C^y?2 2 iCiBti £ *xfc: 
MA 2 7 B**>tiMB«rRttl b*: 9 > ScVM** ^ 2 0 <D I 
C^yZf2 2fciiJPflM|[*r»atPifc3»"C#». 

[0 0 2 8] ft*, Jd*bfcJW©#«T?tt* 

I 1^5t#JtfettS^S2 6 a 

I I t^mzmm^um^x 9jetitztiitmwR2 6«r 

Ht, ±aufcf«R26lr*«S«ri:ft<#^20 



Lfcjofc<D»«te*5»sH2-ett, ¥®Ro«sfcSWi 
^$Hfcas^e>ftst^-e*>ort<tv\ 

[0 0 2 9] 

<SI#S#J 1 >H 1 Jc^i-i 5 ftSSSSM* 1 1 fcSfit b 

1P*>> fS2 5Mm(Dr^V7r^V-M2 (T 
7^ K^S*yVtfc«; iffiiSi* rMETGLAS2605Sj ) <omm 

«S*tr^77^^- h l 2 0iffil:i8il 3&r 
M&l^ft. t©«t©7^7r^^-H 2£12JIS?rb 

TS^ri* 11 0 mmTfeo 7 mmCOM^OT^ 

/V^T^fgl 2 a £2 4tfc2pflfbfc 0 »|C2 4ft07^ 

^r^^i 2 azmmmi 3^Ltasutfi^ 

8W*llSr»rtbfc. ^OSIS^lliC3M 
P a<DJ£t)&mx^ *0XRl»-t?l 5 0t;t*3 0»rflM 
Lt«tft07^7r^«l 2 a«rSlMJl*»§** 

%<D&WtX2 6 ot7?2i«lBlra«l-rar tfc±9SW 

[0030] t<7}&m2\c7jk-rxo\z s ^(Dmm&frb 

fc. BP*,, mm^>V =iV*»6ft5*«»JSr*i-5«6 
OmmOaKy-Y 5 -f /VA&Bfcfc»» 1 1 id 2 [H^HI 
bfc c n U * K7^ /W^>bft*iHlKH4:7 

-f *A 1 4 ^LtESO. 1 mmOf»t8««?: 
4 5 0\B\3&®L,X#?mT>"r1-2 1 Sr#fc 0 ^tt: 

<D9?mTisTir2 i<Dm&\zmtz>&ft\z&i$ 1 20 

mm*Il Ommf^O. 1 ^ K^SEut bfc 0 

ro^^7V7t2 1 Sr^Jg^J 1 £ bfco 

[0031] <it«fiRii >m&2 5nm<Dmmmi tm 

—<dt*a>7 T^y—V £r&flkJi Sr^-T 5 - t ft < «0 
^fLTS^^l 10mmtfeotB^7mm^W 
T^-/W^r^®$:2 4*fc2g^b/c 0 2 4 ft(D7 ^-/V 
7r^S^iUS«<oai*W/«lfco ^co^, 

ss^^y 3^bft5»#sisr*-r«*iK«i tra— 

(DlfeG Ommco^^ ^ ^ /WA«r*o»Jift:fc: 2 (el 
^[Hibfco <e^it2 6 o < t:-e2^fa^-rsr ^tc 

yVA^bTBlSO. 1 mmOH*M£ttS«»«r4 5 0 

^^CQyoFu^mi-ZUftteM J120 mm^ 1 0 mm/5 
^0. lmm^HlfiflRIl tl^— ©7;v^fi!:Eflto 

[0 0 3 2] <itK^J2>j?:$ 2 5 m mOHlfifiBJl fcH 
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^v/— fSr§J»fb-CS$^i i 0mm-Cfcotg^7m 
^^Ot, *<E>#fr?l 50t-C3 0 5>R|iDfRLT*» 

6 0tT2 i^rajp«si-s r k J: 9 «Ji#£«/£-r5* 
n^6or^/w^r^?S^&fi^^fc 0 5 MUX 
RFiD^^^«SM§r#t 0 *<&«, a:@o. 1 

*fptd»-J-5ffl^lCftS 1 2 Ommgl OmmJf^ 0. 
K^J l i bfco 

[0 0 3 3] <lttfi£^J3>J?S2 5Mm<DHJS^Jl fcW 

—<dt 7 * b *%mm ^tte<m 

ittS^^l 1 0 mmtfcotS^ 7 mm(Z)M^ 

^r^®^2 6 0 , C"C2«flBJD«ft-rsr. fclcj; 9**1* 

*ft^-A-«HH*r-fe h^KiJ«»ft*fcW*fc*n* 
tt^* 2 4 ifL<OT^)vy r * fc<D$m\zM 

»SSr**v*^^Ufco Wc2 4ft^;i/7 7^i 
^^LtnitHltonifleMfritLfc. * 
*OflfS^3MPa(OJE^SrJ0^ *£>#«•? 
9 O^Tl O^IBJraJftLrttfttfcOT-t/v^r^feSrS 
V>l:aiS^TRF I Dffl^<D^«***#fc. *<D 

-f-Ste 6 0 mmGO^ffctf ~~ /vSrSfcBSBW^ 2 im^tel L 
fc« *(D^dCO^tT^— ;^LTEgO. 1 mmCO 
B^tt^a*«l^4 5 0Is»IgIUT^i/«T^^4r» 

$120 mm*M 1 0 mmi?;* 0 . 1 mm(DlW 1 £ |^ 

3 £ bfc 0 



[0 0 3 4] <Jt|fc0ij4 >J¥£ 2 5 /z m^HJS^J 1 £[1 

^^hWLtfi^^i i 0mmtfcotfiii7m 
m<z>;fr^#^T^v:7r*?g£:2 4#JWtLrt:. 3Sfc^2 

aJi#Sr**Ufco *£>«* *?>«Jg#lc3MPa<OJE 
^^S0^> *0«»T?1 5 0^3 0»IBJP»U-C*» 

6 o e c-c2^r^p^i-^>c^^i «9as^^«^-r^* 

ix*ix^T*/W7r^JBSr««S*^:. roipKiLT 
RF IDl^^lSWWuo — 3i#*i^tai 

««*j»*4 5 0H#EIUfc3>r/V*!m»bfc Q * LT 

Lr^(D^^fflr>-^^(D^p o n{^-r5gi$^{cs$ 1 2 

Ommll 0 mmj?£ 0. lmmOHS^Jl £ COT 
/uSttttMLfc. ro^^«T>'7 L ^Srit«flR|4^L 

[0 0 3 5] <Jfc«S*»>* 1 ICiSi-Bf«<Ofl|»»« 

co, ^^di^u^it^Ji-4o^^r>'-7 1 ^-ic*3tt 

MSUfc. *<£>^. ^?)^12 5kHzl^^6Lf 
MQfi^yt°^^7t7-Yf 4 3 9 5 A (fc» 

6>©T:^-*-fc I Cfy^giLTRF I 

tT^tt^^^^r^fCo *b"C. *nb<£>*^£:2 2 

ot:ic3 o^jpj»u^aa?a*"T?»aj*^ *^mit« 

l ic^-To 

[0 0 3 6] 

[«1] 
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final 


*tt$fl! 1 


Jt«OT2 


Jt««3 


lfcttW4 






ML 














ftb 




it 






1Kb 


ML 


1Kb 




(mm) 


s# 
til 
ma 


1 1 0 
7. 5 

2 . 12 


110 
7. 5 

0 . 9 2 


1 1 0 
7. 5 
1.92 


1 1 0 
7. 5 
2.14 


1 1 0 
1 0 
5 




4.7 4 


3.63 


4.6 9 


4.6 8 


6.5 3 


Q 


7.957 
3 3.4 


7.8 5 
6. 5 




7.685 
3 0.45 


8.234 
3 0.25 


ft 
It) 




fl*»bfc 

flats ufc 




fM«i*r 




fMfrLfc 
f£»bfc 



1 1 <dt ^T&m^fcfrttjmmRxmmvtK. 

[0038] itWJ2oryftfi3^ /wco->3— h£ 

^ r * p*s <Dmm& mt tr~—>Mc * 9 * s *t t v % 
«4or >t1-<d& £ ttHifi« 1 it 5 r yf ^-off 

[0 0 3 9] 



[0 0 4 0] Z(DWr£r, r^;V77^^h^S(cl6 
Lfcfcfcfflllr Ltgftft07^v7 r 

^7 r * b SrBJ Wrf 5 (Wcdfe D 5 t>-f* SrBfc^e LT 

[0 0 4 1] £fc, rco^S^Wi:, 8SW^)3^;v 
tm^ZUft&Mf^7 4^Mc£V)&mL,tzRF ID 

^v^sor^ RotSUWffl^«ut7y 
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im 1 ] **wo««awr^sijaxasris-*-H. 

[0 2] ^O^m^Sr^V^y u cr>'^^S^^i-|gI3cr)A 
-A&»T®0 o 

[13] ^rcor^^-^co^Elo 

[04] ^COr^^^-T^RF I Dffi*^£^-T0 
5<Z>C-Ci»tSrffiE!o 
[0 5] 04CDB-B^#rffi0 o 

[0 6] -to^^oT^^^asgfir^^srstiRjs 

«/£0o 

[01] 



[0 7] **«K:*5V^Ttt«Ufc#S:«-rEB. 
[W^offteji] 

1 1 ats«Kt («S« 
l 2 r^e/v^r^fS 

12a T^r/uy t 

1 3 tmm 

14 Wf^fty^KA 

1 6 

20 RFIDffl^^ 

2 1 7Vrt 

2 2 ICf^y 

[02] 
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[06] 



im7) 







C P D 





\wsjE\n 

22b 



22c 



22f 



22e 



22d 



V 



22 



/$/////////;///'// 

C 1 



32c 



32d 



32 8 



1 Aas«| -> 





r32e 


yr32f 


CPU 







(a) 



(o) 



-Bftan- 
- fiStao - 



7.4 
9.C 

10. C 



(72)$g^# At* Mitfl 

^S^E/h^JH IT! 12#14-^ 
V T/l^*5^*fcR F - I D^JSH? 



-10- 



